Long-term gene transfer to mouse fetuses with recombinant adenovirus and adeno-associated virus (AAV) vectors.
We have developed a micro-injection technique to deliver recombinant adenovirus and AAV to mouse fetuses at day 15 after conception. Several routes of delivery, including injections to the amniotic fluid, the front limb, the placenta, the liver, and the retro-orbital venus plexus, were tested using an E1-deleted recombinant adenovirus (Ad.CBlacZ) or a recombinant adeno-associated virus (AAV.CMVlacZ) carrying a beta-galactosidase (lacZ) gene. Injection of Ad.CBlacZ into the amniotic cavity led to transgene expression in the skin and in the digestive tract of the fetuses. Injection of Ad.CBlacZ in the front limb resulted in LacZ expression in all major muscle groups around the injection site and at low levels in the liver. The other three routes of delivery, ie intra-placental, intra-hepatic and retro-orbital injections of Ad.CBlacZ, all led to lacZ expression predominantly in the liver. Further studies revealed a maximal tolerant dose (defined as the highest viral dose with < or =20% mortality in the injected fetuses) of 1 x 10(9) particles per fetus for intra- hepatic injections, 3 x 10(9) particles per fetus for intra-placental injection, 1 x 1010 particles per fetus for retro-orbital and intra-amniotic injections, and 2 x 10(10) particle per fetus for intra-muscular injection. The adenovirus-mediated lacZ expression in liver and muscle persisted for at least 6 weeks. Intra-muscular injection of AAV.CMVlacZ also resulted in lacZ expression in the muscle up to 3 months after birth with no indication of cellular immune response at the injection site. Taken together, our results demonstrated that prolonged transgene expression can be achieved by in utero gene transfer using either adenoviral or AAV vectors. The distribution of virus-mediated gene transfer appeared to determined mostly by the route of viral administration.